Objective: To evaluate how different ways of handling the neonatal self-inflating bag influence peak pressure and tidal volume.
Introduction
Manual lung ventilation using self-inflating bags is frequently performed by health professionals who provide neonatal intensive care. It is administered to promote oxygenation during anesthesia, 1 for ventilation during transport inside and outside the hospital setting, 2 as a respiratory physical therapy technique, 3 and particularly in cardiopulmonary resuscitation. 2, [4] [5] [6] However, no consensus has been reached on its use. Although the advantages and disadvantages of using self-inflating bags have been wellreported in the literature, there are no recommendations on the use of such equipment, especially for resuscitation of newborns in the delivery room. 6, 7 Several studies have shown that the ventilatory parameters produced during manual lung ventilation can be highly influenced by many factors, such as profession 8, 9 and professional experience, 8, 10, 11 equipment and circuits employed, 3, 9, [11] [12] [13] hand size, [14] [15] [16] and use of one or both hands. 8, [15] [16] [17] [18] In addition, the use of self-inflating resuscitators poses high risk of lung injury, which may later cause chronic lung diseases in childhood. 5 The risk of barotrauma due to high peak airway pressure is not the only presentation of lung injury caused by the use of self-inflating bags. 5, 19 The use of excessive tidal volumes causes alveolar and lung parenchyma distension, triggering inflammatory cascade, and, as a consequence, injury of the respiratory epithelium, 7, 19, 20 mainly in extreme preterm newborns, whose lungs are still undergoing development. 20 Another concern during manual lung ventilation is the supply of low volumes and pressures, which may be insufficient to promote appropriate ventilation in newborns. 21 Hypoventilation, which leads to hypoxemia, hypercapnia and acidosis, worsens the patient's clinical condition and prognosis.
Knowledge about the factors that may affect the ventilatory parameters produced during manual lung ventilation with self-inflating bags is extremely important, since it can contribute to technique standardization and, thus, to a safer and more efficient performance, we used one-way analysis of variance for independent samples (parametric), since normal distribution of data was achieved. For the latter analysis, we considered the values provided by each professional group with the five fingers handling, which is most often used in neonatology.
Significance level was set at p < 0.05.
Results
One hundred and forty-one health professionals who worked at the NICU of CAISM/UNICAMP were included, We found that the way of handling the manual lung ventilator had a significant influence (p < 0.0001) on peak pressure and tidal volume when the ventilator was handled with both hands when compared to the use of only one hand.
The post hoc test peak pressure values generated using 10 fingers were significantly higher than those resulting from the use of five, four, three (p < 0.01) and two (p < 0.001) fingers. For tidal volume, we found a significant difference between 10 and four, three and two fingers (p < 0.01). Studies that compared the use of one or both hands, that is, five fingers and 10 fingers, respectively, during manual ventilation in adults, showed that the use of both hands resulted in higher tidal volumes. 8,15-18 However, Augustine et al., 8 who also analyzed peak pressure, did not find statistically significant differences.
In the present study, we found high variability, with higher values of peak pressure and tidal volume than those recommended in the literature (peak pressure = 30-40 cmH 2 O; 5,7,24 tidal volume = 5-10 mL/kg 7 ). Similar findings were reported in two studies conducted by Rezende et al. 25, 26 that assessed the performance of experienced neonatologists during lung ventilation. These studies evaluated peak pressure, respiratory frequency 25, 26 and tidal volume. 26 In both studies, the authors found high variability of values for peak pressure 25, 26 and tidal volume. 26 In addition to high variability, they also observed that the values were often higher than those recommended for neonatal resuscitation, It should also be observed that a source of compressed gas was not used in the present study. Nevertheless, the use of a source of gas connected to a self-inflating bag with oxygen input directly inside the bag may have an important influence on the value of respiratory parameters. 30 Furthermore, ventilatory parameters may be affected by the use of a reservoir, and by the maximum capacity and compliance of the bag.
In the present study, we could not find influence of the profession on the values of peak pressure and tidal volume resulting from the use of manual lung ventilator.
Although comparing professional groups, Hussey et al. 13 also failed to observe such a correlation. In their study, 
